Synthesis and characterization of peptide adducts for use in monitoring human exposure to acrylonitrile and ethylene oxide.
Human exposure to ethylene oxide and acrylonitrile may be monitored by determination of the products that these electrophilic compounds form with the amino terminal of hemoglobin. The procedure involves a modified Edman degradation, using the reagent pentafluorophenyl isothiocyanate, which cleaves the adducted N-terminal amino acid from the protein chain as a substituted pentafluorophenyl thiohydantoin. This may then be quantitated using selected ion monitoring gas chromatography-mass spectrometry (GC-MS). To overcome problems arising from the lack of an ideal internal standard for this analysis, we have now synthesized adducts of ethylene oxide and acrylonitrile with the N-terminal tripeptide of the alpha-chain of human globin (Val-Leu-Ser). These adducts should behave analogously to the protein adduct in the Edman degradation. The adducts were characterized by nuclear magnetic resonance and fast atom bombardment and electrospray MS and tandem MS. Additionally, an analogous stable isotope-labeled standard was synthesized for the acrylonitrile adduct using a d8-labeled tripeptide. Quantitative calibration lines for analysis of the adducts have been established and the validity of the assays established by the detection of acrylonitrile adducts in the globin of acrylonitrile-exposed workers and of cigarette smokers.